The sex-linked dwarf (dwdw) chicken represents a valuable animal model for studying GH insensitivity and the consequence of mutations in the GH receptor (GHR) 
Introduction
Sex-linked dwarfism of chickens is a genetic disorder characterized by low body weight and long bone growth (Guillaume 1976) , and reduced levels of plasma insulin¬ like growth factor-1 (Huybrechts et al. 1985) despite normal or high levels of circulating growth hormone (GH) (Scanes et al. 1983 , Stewart et al. 1984 ). This disorder is analogous to the Laron-type syndrome of humans where several abnormalities of the GH receptor (GHR) gene have been identified ). Sex-linked dwarfism of chickens results from a recessive gene (dui) present on the sex (Z) chromosome (Guillaume 1976 , Decuypere et al. 1992 ). The sex-linked dwarf (dwdw) mutation occurs in different populations of domestic chickens (Guillaume 1976) and, like the Laron-type syndrome, is generated by different mutations in the chicken GHR (cGHR) gene. We have recently reported the absence of hepatic GH-binding activity and abnormal cGHR gene expression in two different strains of dwdw broiler chickens (Burnside et al. 1992) . A restrictionfragment length polymorphism (RFLP) in DNA and an aberrantly sized transcript were found in a strain of dwdw chickens maintained at Arbor Acre Farms (Glastonbury, CT, USA). In a second strain maintained at the University of Georgia (Athens, GA, USA), a splice site mutation at the exon 5/intron 5 junction results in the exclusive expression of a small truncated cGHR transcript (Huang et al. 1993) . A third type of mutation has been identified in a dwdw strain of Leghorn chickens where a normal-sized cGHR transcnpt is detected (Duriez et al. 1993) . In this dwdw strain, a guanosine (G) to thymidine (T) transversion, which generates an isoleucine instead of a serine in the extracellular domain, impairs plasma membrane expression and GH-binding activity. A second strain of dwdw Leghorn chicken apparently has a normal-sized cGHR transcript, although the actual defect has not been identified (Hull et al. 1993 ).
The purpose of the present study was to identify the molecular mutation of the cGHR gene of the Connecticut (CT) strain of dwdw chicken that results in the production of a 2-6 kb cGHR transcript, instead of the full-length 4-3 kb transcript found in normal chickens (Burnside et al. 1991 (Burnside et al. , 1992 (Burnside et al. 1991 (Burnside et al. , 1992 . In normal genomic DNA, this probe hybridizes to a 23 kb Hindlll fragment (see Fig. 1 ); however, a 3-2 kb fragment was found in dwdw genomic DNA. Based on the Hindlll map (Fig. 1) , the shift in size of this fragment could be due (Huang et al. 1993 ). Western blot analysis showed a broad band around 120 kDa in Hver membranes from both DwDw and dwdw chicken in the CT strain (Fig. 5) . As expected, liver membranes from the GA strain of dwdw chicken lacked a protein band that corresponds to the cGHR.
Discussion
Analysis of the cGHR gene structure in dwdw chickens from the CT strain has revealed a large deletion that includes a portion of the intracellular domain and the 3' UTR. This finding explains our original observations of the presence of a DNA polymorphism and an aberrantly sized transcript in the dwdw chicken (Burnside et al. 1991 (Burnside et al. , 1992 is not affected because it is generated from a poly¬ adenylation signal embedded in the extracellular domain (Huang et al. 1993 , Oldham et al. 1993 ). However, the 1 7 kb deletion in the cGHR gene of the CT dwdw chicken reduces the size of the predominant transcript to 2-6 kb and eliminates the polyadenylation signal used to generate the 3 2 kb transcript.
In the CT dwdw chicken, the deletion of 27 amino acids from the carboxyl-terminus of the normal cGHR is probably responsible for the lack of hepatic GH-binding activity (Burnside et al. 1992 
